Laryngotracheal injuries are uncommon but often life threatening. Forensically, the assessment of survived cases is usually based on the external findings and several subjective elements such as reports from the involved persons and witnesses. Therefore, the need for more objective methods is crucial for forensic experts. Clinical computed tomography (CT) is sufficiently advanced to provide detailed descriptions of the internal structures. This study aims to evaluate the use of CT in survived and non-survived cases of laryngotracheal trauma.
Clinical examination revealed soft tissue injury to the vocal cords. Alignment of the cervical spine was normal and the
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The neck region is an important part of the body, 
Materials and Methods
A total of five patients were included in this study (four survived cases and one deceased) ( Table-1 
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The cartilages and muscles of the larynx develop from mesenchyme (derived from neural crest cells) of the fourth and sixth pairs of pharyngeal arches [1] . At approximately the 10th week of gestation, the laryngeal epithelium proliferates rapidly, resulting in a temporary occlusion of the laryngeal lumen. A pair of lateral recesses (the laryngeal ventricles) are produced from vacuolization and recanali-
Figure 2-Series of CT images showing two sites of displaced fractures of right thyroid ala and undisplaced fracture of the left thyroid ala (C: white arrow). Also, haematoma can be seen deep to the left thyroid ala (D, D, E: black arrow). Hyoid bone appears normal (A: curved arrow). Superior horn (B: black-block arrow); inferior horn (I: black-block arrow); corniculate cartilage (D: black arrow head) and arytenoid cartilage (F: white-arrow head) show complete opacity. The thyroid lamina (C, G: white arrow) and cricoid cartilage (G, H black-dot arrow) show partial opacity.
zation of the larynx. Both recesses are bounded by folds of mucous membrane that become the false and true vocal cords. The epiglottis originates from the caudal part of the hypobranchial eminence which is produced by proliferation of mesenchyme in the ventral ends of the third and fourth pharyngeal arches [2] .
The neck is a very vulnerable area, enabling access to vital structures such as the trachea, larynx, and large vessels. In adult males, the larynx lies opposite to the 3rd-6th cervical vertebrae while it tends to be higher in adult females [3] .
Karogha et al. reported two cases of acute injuries of larynx and found that CT scanning was useful among patients with a stable airway if the image findings influence the subsequent treatment of the patient. Their findings correspond to our case one and two with comminuted frac-
Figure 3-Severe bilateral subcutaneous emphysema can be seen at the level of the hyoid bone, laryngeal cartilages and the trachea (A-I) which caused leftward deviation of the larynx, trachea and also the esophagus (B: white-solid arrow). Image (F) shows the beginning of the tracheal rings (white-solid arrow). The tracheostomy tube can be seen in situ (G, H, I: star). Hyoid bone is normal (A: curved-block arrow). Complete opacity is shown by superior horn (B: white-block arrow); inferior horn (E: white-block arrow); arytenoid cartilage (C: arrowhead). However, partial opacity is seen in the thyroid lamina (D: curved-solid arrow) and cricoid cartilage (D, E: white-dot arrow).
tures of cricoid and thyroid cartilage [4] .
Francis et al. found 12 laryngeals, 8 tracheal, and 3 combined injuries. Nineteen patients had penetrating trauma and four had blunt injury. Flexible laryngoscopy diagnosed the injury in 75% of the cases, whereas CT scan diagnosed the injury in all the cases. In our study, three cases occurred from blunt trauma and the fourth involved penetrating trauma [5] .
Schafer reported that in the patient with a stable airway,
CT scanning of the larynx is useful, if the imaging findings influence the subsequent treatment of the patient [6] .
CT imaging was shown to be beneficial in: a)patients with a significant history of blunt force trauma to the anterior neck with or without significant abnormal findings on physical examination, particularly with dysphonia or hemoptysis, b) patients in which the condition and conti- 
is an increase in the physiological space between hyoid bone (B, F: white-block arrow) and the larynx (C, G, I: white-solid arrow). Endotracheal tube can be seen in situ (B, G: white-dot arrow). Comminuted fractures of the right body of the mandible (A: curvedblock arrow). Hyoid bone appears normal (B, F: white-block arrow). Left Superior horn (C, I: white-solid arrow) and inferior horns (E, G, H: arrowhead) show complete opacity. Thyroid ala shows partial opacity (G: white solid arrow).
nuity of the endolarynx and trachea is not observable due to edema or hematoma, c) patients in which the extent of injury is uncertain, and d) cases where imaging can be performed under the supervision of a physician proficient in establishing an emergency airway [7] .
The diagnosis of acute laryngeal injury is shown to be difficult and may be missed even by experienced radiologists. If acute laryngealinjury is suspected, 2D and 3D CT reconstructions may provide additional diagnostic utility to multiaxial CT imaging [8] .
There is usually no significant delay in obtaining a CT during the management of stable patients. A thin-slice axial CT may be useful not only for demonstrating the extent of cartilage and soft-tissue injuries, but for defining the anatomic limits of the injury and the degree of airway obstruction as well. Axial CT also allows the physician to assess any concomitant injuries involving adjacent structures in the neck, skull, spine, and chest. A sagittal projection may further enhance the three-dimensional perception of the trauma, a spiral (helical) CT with virtual bronchoscopy capability may provide additional valuable information [9] .
Incisions, stabs, blows and manual pressure to the neck area can prove very dangerous. CT scan has been one of the most effective diagnostic tools for lesions in the upper airways [10] . By using CT, damage to the internal structures of the neck can be visualized in order to present findings that are more objective. Therefore, in order to interpret CT findings correctly, forensic experts should understand the normal CT appearance of laryngotracheal anatomy.
Recently, the CT imaging technique was introduced as an investigation tool in the field of forensic medicine and pathology to evaluate both survived and deceased cases [11-
Figure 5-CT images showing anteromedial displacement of the left arytenoid cartilage (C: white block arrow). Hyoid bone appears normal (A: whitecurved arrow). Complete ossification can be seen in the following structures: superior horn (B: white-solid arrow), inferior horn (E: white-solid arrow), midline of thyroid lamina (C: white-dot arrow), thyroid lamina (D: white-solid arrow), arytenoid cartilage (C: white-arrow head), corniculate cartilage (C: black-arrow head), and the cricoid cartilage (D, E, F: black-solid arrow).

18].
Although laryngotracheal separation has been discussed in several studies and is considered life-threatening [19] [20] [21] [22] [23] , meticulous review of the literature did not reveal any report about laryngopharyngeal separation injury. To our knowledge, the present study is the first to report this very uncommon type of injury, which involves the complete separation of larynx and pharynx (case-4).
The observation of the CT images in case-5 showed an anteromedially displacement of the arytenoid cartilage.
This type of injury is usually associated with injuries which result from iatrogenic causes. According to the CT image, the direction of the dislocation correlates with what has been described in the literature [24] [25] [26] .
In the current study, a patient died at the age of 61 (case- Minor endolaryngeal lacerations and abrasions may be observed, whereas more significant injuries require primary closure via a thyrotomy. Laryngeal skeletal fractures should be reduced and fixated. Endolaryngeal stenting is reversed for massive mucosal trauma, comminuted fractures, and traumatic anterior commissure disruption [7] .
CT and fiberoptic endoscopic investigation performed after obtaining a quick history of mechanism of injury may prove vital in assessing mode of treatment in acute and blunt laryngotracheal trauma cases.
Conclusion
CT images assist a clinician and forensic expert to eval- CT images are useful in court to present more objective evidence. Therefore, it is likely that in the future, courts will rely on image findings of survived and non-survived cases as acceptable evidences. CT, especially multi axial CT, may prove to be a powerful assessing tool, especially when combined with surgical exploration.
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